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PROBLEM TO BE SOLVED: To provide a liquid 
crystal display device in which an in-plane 
switching method (IPS) can be realized without 
decreasing the picture quality while 
suppressing the power consumption. 
SOLUTION: The liquid crystal display device 
has a liquid crystal composition layer in which 
^• liquid crystal molecules can be twisted and 
rotated, a first substrate and a second substrate 
to hold the liquid crystal composition layer, a 
plurality of pixels formed into a matrix between 
the first substrate face and the liquid crystal 
composition layer face, and thin film transistors 
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formed for each pixel. The device is provided with pixel electrodes on which video 
signals are applied on each pixel and with a counter electrode on which a counter 
voltage is applied. The twist of the liquid crystal molecules is controlled by the electric 
field generating between the pixel electrode and the counter electrode and having a 
component parallel to the substrate face. In the device, the counter electrode is formed 
from the same light-transmitting material as the semiconductor layer including the 
source drain region of the thin film transistor. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** s h ows ^ e W ord which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] The 1st substrate and 2nd substrate which a liquid crystal molecule is twisted 
and pinch a pivotable liquid crystal constituent layer and said liquid crystal constituent 
layer, Two or more pixels formed in the shape of a matrix between said 1st substrate 
side and the field of said liquid crystal constituent layer, It has the pixel electrode with 
which a video signal is impressed for said every pixel, and the counterelectrode with 
which an opposite electrical potential difference is impressed including the thin film 
transistor currently formed for said every pixel. It is the liquid crystal display which 
controls the amount of torsion of a liquid crystal molecule by the electric field containing 
a component parallel to said 1st substrate side generated between said pixel electrodes 
and said counterelectrodes. The liquid crystal display characterized by being formed 
with the same translucency ingredient as the semi-conductor layer in which said 
counterelectrode includes the source drain field of said thin film transistor. 
[Claim 2] The liquid crystal display according to claim 1 with which impurity ion is 
injected into the semiconductor layer including said source drain field by the ion doping 
method. 

[Claim 3] The 1st substrate and 2nd substrate which a liquid crystal molecule is twisted 
and pinch a pivotable liquid crystal constituent layer and said liquid crystal constituent 
layer, Two or more pixels formed in the shape of a matrix between said 1st substrate 
side and the field of said liquid crystal constituent layer, It has the pixel electrode with 
which a video signal is impressed for said every pixel, and the counterelectrode with 
which an opposite electrical potential difference is impressed including the thin film 
transistor currently formed for said every pixel. It is the liquid crystal display which 
controls the amount of torsion of a liquid crystal molecule by the electric field containing 
a component parallel to said 1st substrate side generated between said pixel electrodes 
and said counterelectrodes. The liquid crystal display characterized by forming said 
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counterelectrode with the same translucency ingredient as the gate electrode of said 
thin film transistor. 

[Claim 4] The liquid crystal display according to claim 3 with which impurity ion is 
poured into said gate electrode by the ion doping method. 

[Claim 5] A liquid crystal display given in any 1 term of claims 1-4 said whose same 
translucency ingredients are polycrystalline silicon thin films. 

[Claim 6] A liquid crystal display given in any 1 term of claims 1-5 by which storage 
capacitance is formed through at least one insulator layer between said pixel electrodes 
and said counterelectrodes. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display which can be 
used as flat-surface displays, such as AV and OA equipment. Especially it is related 
with the active-matrix mold liquid crystal display (it is called "LCD" below Liquid 
Crystal Display:.) using a thin film transistor. 
[0002] 

[Description of the Prior Art] Current [ LCD ] is positively adopted as the viewfinder of a 
video camera, pocket television, and a pan in various fields, such as information-display 
terminals, such as highly minute projection television, and a personal computer, a word 
processor, and development and commercialization are performed actively. 
[0003] Especially, the method which builds in the driver circuit of a pixel on the same 
base is well adopted increasingly by using a polycrystalline silicon thin film (it being 
called "p-Si" below Polycrystalline Silicon 0 as a semiconductor material in recent years 
in development of the TN (Twisted Nematic) mold LCD of an active-matrix mold method 
using the thin film transistor (it being called "TFT" below Thin Film Transistor 0 as a 
switching element. 

[0004] By holding down comparatively whenever [ stoving temperature / at the time of 
forming p-Si also especially in it ] to low temperature with 450 degrees C or less, 
development of the p-Si-TFT-LCD technique of the low-temperature process which 
made the activity possible is actively performed also about the large area and the low 
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quality glass substrate, and utilization is also already made. 

[0005] Generally, since carrier mobility of p-Si-TFT is large, and it is forming a source 
drain field in self align with a gate electrode and can attain detailed-izing and 
cutback-ization of the parasitic capacitance between gate drains rather than amorphous 
silicon (it is called "a-Si" below Amorphous Silicon 0 and TFT, formation of a high-speed 
driver circuit is possible for it. Therefore, a pixel and a driver circuit can really be 
formed and low-cost- izing and highly-minute-izing of LCD can be realized 
simultaneously. 

[0006] Two methods are shown in the means of displaying used on the other hand in the 
active-matrix mold LCD which has spread through a current commercial scene. One is 
in NW (Normally White) mode of TN (TwistedNematic) method. 

[0007] This method is a method which modulates and displays the light which liquid 
crystal was operated by electric field vertical to the substrate side generated between 
the electrodes (one electrode is a transparent electrode) formed in each of two substrates 
which **** a liquid crystal presentation layer, penetrated the electrode, and carried out 
incidence to liquid crystal. In NW mode, in the electrical potential difference below no 
electrical-potential-difference impressing or a threshold electrical potential difference, 
it is a white display, and if the electrical potential difference higher than it is impressed, 
light transmittance will fall gradually and it will become a black display. This display 
property uses the property which it is going to arrange to the sense of electric field, a 
liquid crystal molecule being twisted by impressing an electrical potential difference to 
LCD, and canceling structure. Therefore, the deflection condition of the light which 
penetrates LCD according to change of the array condition of the liquid crystal molecule 
concerned changes, and the permeability of light is modulated. 

[0008] However, since the deflection condition of the transmitted light changes with the 
directions of incidence of the light which carries out incidence to LCD also in the state of 
the same molecular arrangement, the permeability of light changes with directions of 
incidence. That is, the property of LCD will have the strong viewing-angle dependency. 
[0009] Since it has this vision property, if a view is aslant leaned to the main 
viewing-angle direction (the direction of a major axis of the liquid crystal molecule in 
the interlayer of liquid crystal), the inversion phenomenon of brightness will be caused 
depending on a view. That is, since the image quality of LCD is spoiled remarkably, it 
has been an important technical problem that the brightness inversion phenomenon 
which starts when it may set to the means of displaying concerned, and the 
phenomenon in which the display brightness at the time of a predetermined electrical 
potential difference becomes brighter than the display brightness at the time of an 
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electrical potential difference lower than it may arise, and high tension is impressed, 
since it is especially a black display arises, when holding image quality. 
[00 10] In order to solve this technical problem, electric field are not impressed to a 
substrate perpendicular direction like TN liquid crystal means of displaying. The 
method which modulates and displays the light which liquid crystal was operated by 
electric field almost parallel to the substrate side generated in inter-electrode [ which 
was formed on the same substrate / two ], and carried out incidence to liquid crystal 
from the clearance between two electrodes (it is called "IPS" a horizontal electric-field 
method or below In Plane Switching-.) It is thought out and has the description that an 
angle of visibility is remarkable and a horizontal electric-field method is large. 
[0011] 

[Problem(s) to be Solved by the Invention] Thus, it is possible to improve an 
angle-of-visibility property by considering as the horizontal electric-field method which 
makes the direction which does not impress electric field to a substrate perpendicular 
direction like TN liquid crystal means of displaying, but is impressed to liquid crystal 
an almost parallel direction to a substrate. However, since it becomes the structure 
which forms the pixel electrode of a non-translucency ingredient, a counterelectrode, 
and counterelectrode wiring in a pixel field as shown in drawing 1 , it is not avoided that 
a numerical aperture (rate that the display area to 1 pixel occupies) becomes small 
compared with the conventional TN liquid crystal means of displaying. Therefore, it is 
difficult to obtain a bright image and has become a big trouble when raising display 
image quality. 

[0012] A numerical aperture is raised by making the wiring itself thin actually that this 
trouble should be canceled, or it is coped with using approaches, such as making the 
brightness of a back light high. However, if wiring is made thin, in order to make wiring 
resistance low, it will be necessary to thicken thickness of a counterelectrode, and a 
possibility that the etching remainder in the side attachment wall of a counterelectrode, 
the gate electrode currently formed in coincidence, or a source drain electrode, the 
defect of step coverage, etc. may occur will become high. Moreover, if the brightness of a 
back light is made high, the new trouble that power consumption becomes large 
substantially will also be produced. 

[0013] This invention aims at offering the. liquid crystal display which can realize a 
horizontal electrolysis method that the above-mentioned trouble should be canceled, 
stopping power consumption, without spoiling image quality. 
[0014] 

[Means for Solving the Problem] The liquid crystal display applied to this invention in 
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order to attain the above-mentioned object The 1st substrate and 2nd substrate which a 
liquid crystal molecule is twisted and pinch a pivotable liquid crystal constituent layer 
and a liquid crystal constituent layer, Two or more pixels formed in the shape of a 
matrix between the 1st substrate side and Men of a liquid crystal constituent layer, It 
has the pixel electrode with which a video signal is impressed for every pixel, and the 
counterelectrode with which an opposite electrical potential difference is impressed 
including the thin film transistor currently formed for every pixel. It is the liquid crystal 
display which controls the amount of torsion of a liquid crystal molecule by the electric 
field containing a component parallel to the 1st substrate side generated between a 
pixel electrode and a counterelectrode, and is characterized by being formed with the 
same translucency ingredient as the semi-conductor layer in which a counterelectrode 
includes the source drain field of a thin film transistor. 

[0015] Since the counterelectrode currently formed with the non -translucency 
ingredient can be conventionally formed with a translucency ingredient by this 
configuration, the rate that a pixel field is covered with a non -translucency ingredient 
decreases, and it becomes possible to adopt a horizontal electric-field method, without 
completely reducing a numerical aperture. Moreover, by having coped with it by the 
approach of making line breadth thick in this case, although resistance of a 
counterelectrode had to be formed into low resistance by the reason for fully supplying 
an opposite electrical potential difference to each pixel conventionally etc., since a 
numerical aperture fell, it had to be coped with by the approach of thickening thickness, 
and a gate electrode, the etching remainder in a source drain electrode side attachment 
wall, the defect of step coverage, etc. had occurred. However, in this invention, it is also 
possible to make line breadth thick and its yield improves substantially. Moreover, since 
a counterelectrode (translucency ingredient) can be formed in a semi-conductor layer 
and coincidence including the source drain field of a thin film transistor, the 
transparent electrodes (ITO etc.) of the conventional transparency mold do not need to 
be used for it, and a routing counter does not increase it by having made it the 
translucency ingredient. 

[0016] Moreover, as for the liquid crystal display concerning this invention, it is 
desirable that impurity ion is injected into a semi-conductor layer including a source 
drain field by the ion doping method. It is because the resistance of the counterelectrode 
formed in a semi-conductor layer including a source drain field and coincidence can be 
set as a desired value with an injection rate, acceleration voltage, etc. of impurity ion at 
the time of ion doping. 

[0017] Next, the liquid crystal display applied to this invention in order to attain the 
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above-mentioned object The 1st substrate and 2nd substrate which a liquid crystal 
molecule is twisted and pinch a pivotable liquid crystal constituent layer and a liquid 
crystal constituent layer, Two or more pixels formed in the shape of a matrix between 
the 1st substrate side and Men of a liquid crystal constituent layer, It has the pixel 
electrode with which a video signal is impressed for every pixel, and the 
counterelectrode with which an opposite electrical potential difference is impressed 
including the thin film transistor currently formed for every pixel. It is the liquid crystal 
display which controls the amount of torsion of a liquid crystal molecule by the electric 
field containing a component parallel to said 1st substrate side generated between a 
pixel electrode and a counterelectrode, and is characterized by forming the 
counterelectrode with the same translucency ingredient as the gate electrode of a thin 
film transistor. 

[0018] A horizontal electric-field method can be realized without the case where it is 
formed with the same translucency ingredient as the semi-conductor layer in which a 
counterelectrode includes the source drain field of a thin film transistor, and the rate 
that a pixel field is similarly covered with a non -translucency ingredient decreasing, 
and completely reducing a numerical aperture by this configuration. Moreover, since it 
becomes possible to lower wiring resistance of a counterelectrode by making line 
breadth thick, a gate electrode, the etching remainder in a source drain electrode side 
attachment wall, the defect of step coverage, etc. can be controlled, and it can also be 
expected that the yield will improve substantially. Furthermore, since a 
counterelectrode can be formed in the gate electrode and coincidence of a thin film 
transistor which are a translucency ingredient, it does not need to use the transparent 
electrodes (ITO etc.) of the conventional transparency mold, and a routing counter does 
not increase it by having made it the translucency ingredient. 

[0019] Moreover, as for the liquid crystal display concerning this invention, it is 
desirable that impurity ion is poured into the gate electrode by the ion doping method. 
It is because the resistance of a gate electrode and the counterelectrode formed in 
coincidence can be set as a desired value with an injection rate, acceleration voltage, etc. 
of impurity ion at the time of ion doping. 

[0020] Moreover, as for the liquid crystal display concerning this invention, it is 
desirable that the same translucency ingredient is a polycrystalline silicon thin film. It 
is because the carrier mobility of a thin film transistor can improve by leaps and bounds 
and can obtain a highly efficient liquid crystal display. 

[0021] Moreover, as for the liquid crystal display concerning this invention, it is 
desirable that storage capacitance is formed through at least one insulator layer 
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between a pixel electrode and a counterelectrode. It is because storage capacitance can 
be easily formed using the superposition field of a pixel electrode and a counterelectrode. 
[0022] 

[Embodiment of the Invention] (Gestalt 1 of operation) The liquid crystal display 
concerning the gestalt 1 of operation of this invention is explained hereafter, referring to 
a drawing. Drawing 1 is planar structure drawing showing 1 pixel and its circumference 
of the active-matrix mold LCD containing TFT which is a switching element concerning 
this invention. Moreover, drawing 2 is cross-section structural drawing of the pixel in an 
A- A' cutting plane line, drawing 3 is cross-section structural drawing of TFT in a B-B' 
cutting plane line, and drawing 4 is cross-section structural drawing of the are 
recording part by volume in a C-C cutting plane line. 

[0023] In drawing 4 from drawing 1 , 101 is #by Corning, Inc. 7059 glass substrate 
(l.lmm in thickness) of 590 degrees C of points [ distortion ], and the substrate 
insulator layer layer 102 which consists of Si02 has deposited it on the 
above-mentioned glass substrate 101. 

[0024] Patterning of counterelectrode 104a and opposite electrical-potential-difference 
signal-line 104b which carried out the shape of the semi-conductor layer 103 which 
consists of a p-Si thin film of 50nm of thickness which is a translucency ingredient, and 
Kushigata on the above-mentioned substrate insulator layer 102 is carried out to the 
predetermined configuration. This p-Si semi-conductor layer 103, counterelectrode 104a, 
and opposite electrical- potential-difference signal-line 104b are formed of laser 
crystallization. 

[0025] Moreover, on both sides of channel field 103a, source field 103b and drain field 
103c are formed in the p-Si semi-conductor layer 103 at the both sides. In this p-Sil03, 
counterelectrode 104a, and opposite electrical-potential-difference signal-line 104b, 
impurity ion poured in by the IONDO-ping method, such as Lynn and boron, is 
contained, and it is possible to set resistance of counterelectrode 104a and opposite 
electrical-potential-difference signal-line 104b as a desired value to control by an 
injection rate, acceleration voltage, etc. of impurity ion at the time of ion doping. 
[0026] On above-mentioned p-Sil03, counterelectrode 104a, and opposite 
electrical-potential-difference signal-line 104b, the insulator layer (gate dielectric film) 
105 which consists of Si02 of lOOnm of thickness accumulates, and patterning of gate 
electrode 106a and scan signal-line 106b which consist of aluminum of 300nm of 
thickness is further carried out to the predetermined configuration on it. 
[0027] On above-mentioned gate electrode 106a and scan signal-line 106b, the 
interlayer insulation film 107 which consists of Si02 of 400nm of thickness accumulated, 
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and said gate electrode 106a and scan signaHine 106b are covered with this interlayer 
insulation film 107. 

[0028] It is formed in gate dielectric film 105 and an interlayer insulation film 107, 
respectively so that a contact hole 108 may reach source field 103b of p-Sil03, and drain 
field 103c. On the interlayer insulation film 107, by carrying out patterning of lOOnm of 
thickness, 700nm Ti film, and the aluminum film to a predetermined configuration, and 
filling the above-mentioned contact hole 108 with this Ti film and aluminum film, 
source electrode 109a for taking source field 103b and drain field 103c, and contact and 
drain electrode 109b are formed, and the pixel electrode 110 which carried out the shape 
of 109d of video-signal lines and Kushigata with the same ingredient further is formed. 
[0029] Occlusion of the pixel electrode 110 is carried out to counterelectrode 104a which 
similarly carried out the shape of Kushigata, it is prepared, and the amount of torsion of 
a liquid crystal molecule is controlled by the electric field containing a component 
parallel to the pixel electrode 110 and the substrate side generated between 
counterelectrode 104a. 

[0030] Moreover, storage capacitance 111 is formed using the superposition parts of 
counterelectrode 104a and the pixel electrode 110. In the horizontal electric-field 
method which impresses electric field to a substrate side and parallel, since there is 
almost no liquid crystal capacity formed with a pixel electrode and a counterelectrode 
unlike the method which impresses electric field at right angles to a substrate side, this 
storage capacitance 111 is an indispensable component. On source electrode 109a, drain 
electrode 109b, 109d of video-signal lines, and the pixel electrode 110, the passivation 
protective coat which consists of SiNx is formed. 1 pixel is constituted by the 
above-mentioned configuration. 

[0031] Next, drawing 5 is instantiation drawing of the active -matrix mold LCD which 
has arranged the above-mentioned pixel in the shape of a matrix. As shown in drawing 
5 , in the active -matrix mold LCD, opposite arrangement of the glass substrates 101 and 
401 of a couple is carried out mutually, and it has composition which enclosed the liquid 
crystal constituent layer 402 with the clearance. Inside [ each ] the glass substrates 101 
and 401 of a couple (liquid crystal presentation layer 402 side), the orientation film 403a 
and 403b which controls the initial orientation of liquid crystal is formed, and the 
deflecting plates 404a and 404b with which the deflection shaft has been arranged by 
intersecting perpendicularly are formed in the front face of each outside of the glass 
substrates 101 and 401 of a couple. 

[0032] On the glass substrate 101 used as a TFT array substrate, TFT405 arranged at 
the intersection of scan signaMine 106b arranged in the shape of a matrix, video-signal 
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line 109b, opposite electrical-potential-difference signal-line 104b for impressing an 
electrical potential difference to counterelectrode 104a and scan signal-line 106b, and 
video-signal line 109b, and the scanning-line actuation circuit 406 and the signal-line 
actuation circuit 407 which is a circumference actuation circuit are formed. 
[0033] TFT405 connects the pixel electrode 110 and is committing the switching 
element for writing a pixel signal in the pixel electrode 110. Moreover, the scanning-line 
actuation circuit 406 and the signal-line actuation circuit 407 which are a circumference 
actuation circuit consist of CMOS inverters formed by combining TFT, and are built in 
on the same substrate as a driver circuit. 

[0034] On the other hand, on the glass substrate 401 used as a light filter substrate, the 
light filter 408 and the light-shielding film (black matrix) pattern 409 are formed at the 
liquid crystal constituent layer 402 side, a light filter 408 is as green as the red (R) 
corresponding to 108d of each pixel electrode - it is divided into the segment of (G) and 
blue (B). If the active-matrix mold LCD of the above-mentioned configuration is inserted 
with two polarizing plates 404a and 404b and incidence of the light is carried out, 
desired image display will be obtained. 

[0035] Since the counterelectrode currently formed with the non-translucency 
ingredient is conventionally formed with the translucency ingredient according to the 
gestalt 1 of these above operations, the rate that a pixel field is covered with a 
non-translucency ingredient decreases substantially. Therefore, the horizontal 
electric-field method which operates liquid crystal by electric field almost parallel to the 
substrate side generated in inter-electrode [ which was formed on the same substrate / 
two ] can be realized, without completely reducing a numerical aperture. 
[0036] Moreover, since the counterelectrode is formed with the translucency ingredient 
even when resistance of a counterelectrode must be formed into low resistance, it is 
possible to form line breadth into low resistance by the approach of making it thick, the 
etching remainder in the gate electrode and source drain electrode side attachment wall 
which had been generated by forming low resistance by thickening thickness, and poor 
step coverage can be controlled, and the yield improves substantially. 
[0037] Moreover, since a counterelectrode can be formed in a semi-conductor layer and 
coincidence including the source drain field of the thin film transistor which is a 
translucency ingredient, it does not have the increment in the routing counter by having 
made it the translucency ingredient, either. 

[0038] Moreover, since a numerical aperture does not fall compared with the former, it is 
not necessary to make the brightness of a back light high, and power consumption can 
also be stopped just like [ conventional ] TN liquid crystal means of displaying. 
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[0039] (Gestalt 2 of operation) The liquid crystal display concerning the gestalt 2 of 
operation of this invention is explained hereafter, referring to a drawing. Drawing 6 is 
cross-section structural drawing showing 1 pixel and its circumference of the 
active-matrix mold LCD containing TFT which is a switching element concerning this 
invention. Although the structure of TFT shown with the gestalt 2 of this operation is 
almost the same as the structure of TFT shown with the gestalt 1 of the 
above-mentioned implementation, the formation processes of a counterelectrode and an 
opposite electrical-potential-difference signal line differ. 

[0040] In drawing 6 , 114a is simultaneously made, when carrying out patterning of the 
gate electrode 113 which consists of p-Si of 300nm of thickness which is a 
counterelectrode, for example, is a translucency ingredient to a predetermined 
configuration. 

[0041] Moreover, although not shown all over drawing, it makes simultaneously with 
counterelectrode 114a and gate electrode 113a also about an opposite 
electrical-potential-difference signal line and a scan signal line. In this gate electrode 
113a, the scan signal line, and counterelectrode 114a and an opposite 
electrical-potential-difference signal line, impurity ion poured in by the IONDOping 
method, such as Lynn and boron, is contained, and it can be set as a desired value by 
controlling resistance of gate electrode 113a, a scan signal line, and a counterelectrode 
114a and an opposite electrical-potential-difference , signal line by an injection rate, 
acceleration voltage, etc. of impurity ion at the time of ion doping. 

[0042] Since the counterelectrode currently formed with the non -translucency 
ingredient can be conventionally formed with a translucency ingredient like the gestalt 
1 of operation according to the gestalt 2 of this operation, the rate that a pixel field is 
covered with a non-translucency ingredient decreases substantially. Therefore, the 
horizontal electric-field method which operates liquid crystal by electric field almost 
parallel to the substrate side generated in inter-electrode [ which was formed on the 
same substrate / two ] can be realized, without completely reducing a numerical 
aperture. 

[0043] Moreover, like the gestalt 1 of operation, even when resistance of a 
counterelectrode must be formed into low resistance, it is possible to form line breadth 
into low resistance by the approach of making it thick, a gate electrode, the etching 
remainder in a source drain electrode side attachment wall, and poor step coverage can 
be controlled, and the yield improves substantially. 

[0044] Moreover, since a counterelectrode can be formed in the gate electrode and 
coincidence of a thin film transistor which are a translucency ingredient, it does not 
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have the increment in the routing counter by having made it the translucency 
ingredient, either. 

[0045] In addition, in the gestalt of this operation, although p-Si-TFT is used for the 
active component, for example, it is not limited to especially this and can apply to the 
MOS mold TFT on a-Si-TFT or Si wafer, or MIM diode. 
[0046] 

[Effect of the Invention] Since the counterelectrode currently formed with the 
non-translucency ingredient can be conventionally formed with a translucency 
ingredient according to the liquid crystal display applied to this invention as mentioned 
above, the rate that a pixel field is covered with a non-translucency ingredient decreases 
substantially, and the horizontal electric-field method which operates liquid crystal by 
electric field almost parallel to the substrate side generated in inter-electrode [ which 
was formed on the same substrate / two ] can be realized, without completely reducing a 
numerical aperture. 

[0047] Moreover, even when resistance of a counterelectrode must be formed into low 
resistance, it is possible to form line breadth into low resistance by the approach of 
making it thick, the etching remainder in the gate electrode and source drain electrode 
side attachment wall which had been generated by forming low resistance by thickening 
thickness, and poor step coverage can be controlled, and the yield improves 
substantially. 

[0048] Moreover, since it formed in a semi-conductor layer or gate electrode including 
the source drain field of the thin film transistor which is a translucency ingredient 
about a counterelectrode, and coincidence, the increment in the routing counter by it 
becoming unnecessary to have used the transparent electrodes (ITO etc.) of the 
conventional transparency mold, and having made it the translucency ingredient is 
avoidable. 

[0049] Moreover, since a numerical aperture does not fall compared with the former, it is 
not necessary to make the brightness of a back light high, and power consumption can 
also be stopped just like [ conventional ] TN liquid crystal means of displaying. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
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[Drawing l] Planar structure drawing showing 1 pixel and its circumference of the 
active-matrix mold LCD in the liquid crystal display concerning the gestalt 1 of 
operation of this invention 

[Drawing 2] Cross-section structural drawing of the pixel in the liquid crystal display 
concerning the gestalt 1 of operation of this invention (A -A' cutting plane line) 
[Drawing 3] Cross-section structural drawing of TFT in the liquid crystal display 
concerning the gestalt 1 of operation of this invention (B\B* cutting plane line) 
[Drawing 4] Cross-section structural drawing of the are recording part by volume in the 
liquid crystal display concerning the gestalt 1 of operation of this invention (C-C cutting 
plane line) 

[Drawing 51 Instantiation drawing of the liquid crystal display concerning the gestalt 1 
of operation of this invention 

[Drawing 6] Cross-section structural drawing of TFT in the liquid crystal display 

concerning the gestalt 2 of operation of this invention 

[Description of Notations] 

101 Glass Substrate (TFT Array Substrate) 

103 Semi-conductor Layer (P-Si) 

103a Semi-conductor layer (channel field) 

103b Semi-conductor layer (source field) 

103c Semi-conductor layer (drain field) 

104a Counterelectrode (p-Si) 

104b Opposite electrical-potential-difference signal line (p-Si) 

110 Pixel Electrode 

111 Storage Capacitance 
113a Gate electrode (p-Si) 
114a Counterelectrode (p-Si) 

401 Glass Substrate (Light Filter Substrate) 

402 Liquid Crystal Constituent Layer 



[Translation done.] 
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7 Ku^-^aMtSfifcT k^*r£ 

3-7>K«rSft1"5#ai, gfi£ix;fcffJl£7 K^f 

2] MES#^(l««>1lftK:ME«S#ttR 
iiuE«»tf 5 S« * tit ^ 4 v n <t # (c ffliB g #co« 

E«ao«»*> & MERje«T»*«r3« Lfc t * lc, 
flJE»^T«#*r«rtES9il:©«»^ig«1-5^at £ 20 

a^KMtfiTU $«*ftfcfflE7 Ku*^-*fcJfc 
CTe#G>«Wc7 Kf*«rRSU mjES#^a^o 
T Ku^^(SU"C«a©««(cJti-58JET Ku^f- 
**ffe*U f^rilSttfcifEr KuxT-*##$ixfc 
7 Ku^HSa^^KtrttEaaoMHInaHSI-a^fc 30 

[»#S4 1 aineiir^moifta^iueM^tttt 
sixTv^i^t*tftWLr, a»E&*to«»^fKrE7 

fclffiEftllr KU*y-*#f+SftfcR£^T«**ffl 
EtflR0>*»fcig{g1- Zkbhlz, 8ttE«ao«»d»b 
«ERJE^T«**:SfflrLfct*fc, HWER*ftT«* 
Sr«rEmato*»^is«i- ^r^^^m^-r^, nt*« 3 

[*nat¥ft&Rn] 
[0001] 

I*W©M1-Sftflf»lM *J8Wf4* £**0»«Kr* 
[0 0 0 2] 

*^^TAWR?Bia-C*)5o 0 5 (a) 14, miC(7)S so 



2 

*U 15 (b) 14, «R©***^3.-/i/W-ttit # ix 
**l*©*5Hi«rl»*1-ft»^*r*i-RWH-C*6. 1 
14** Mil, 5 1, 5 3-5 5f4*^S, 5 la- 5 
le, 5 3 a -5 5 a 14***$^— /K 5 2 I4jgjj^ 
-^/K'fcS, **h«»H4* CPU (*£^3I&3I 

SrA^tT, »**^*-/U5 1 a-5 1 e, 53a- 
5 5a{:ffl*n o $*85 1, 5 3-5 5f2, fc<i:;i 

[0 0 0 3] 115 (a) (C^T, 5 1 12, 

1 e Sr^TU fr***^— la-5 1e!4 

BR*a;«)**»4^**)5. *SMB5 1 14** httfeS 
1 i:*tt4r-^/U5 2TM^tlTt^ii\ **g5 1 
Wrta-Ct, #S^^a-yU5 la-51 e^H^L 

So 

[0 0 0 4]@5 (b) {CfcV>Tf4, «^«5 3, 5 
4, 5 5l4Kixfc»9f^Rg$tlS„ ^S5 3, 5 
4, 5 5(4, -tn-Pil, ift©«S*^a-^5 3 a- 
5 5a £W1~5<, </U 5 3 a - 5 5 a 14, El 

5 (a) |Ci3»ta***^a-yU5 1 a-5 1 e i:W« 

1215 (a) lC*Lfc«SS5 1 iBJat0>«*»J&S 
ttftfl* (iiifc»Bfl-R«S^ t^T^S^^a- 

[0 0 0 5] 0 614, htttSt^^zL-zUi^ffiS 
KRSft0fiflB-C2>&. 0 6 (a) B^^«R©fl-C 
fc£ 0 0f, 6 1(1191©^'^-^ 6 2I428B 
W^v^a-zK 6 3l4naB0>* v^a-zK-fci, 06 

(b) ttx^^-^i^^SttOW-efcSo 0t, 64 
fllRl^a-^ 6 514288©*^*-^ 6 
6l4ni£i<^v^-/l'T*&5o BSOjS^fAl: 

#jT*;ibSo hffissi fc*a©*i; a .-/utoiB' , C7 f 

[0 0 0 6] 06 (a) fcS-M*flfiR-efi, hm 
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W yfiffcRttTT KU**R*LT*I<. 
[0 0 0 7] @6 (b) l£^-fr>f S^-f-*^ VSR"? 

*>*SM**l* 18IM^-/U6 4lt R 

H«fc©ll|-C?-*«railt5SCS I (/hfflnVfcT 
^-^>77A^y^-7i-^ : Small Computer Sys 
tem Interface) frfo% 0 SCSI fix — *£'*5 WI" 

[0 0 0 8] 05t^Lfc*^>'*x.M^ 18 6 (b) 

^^ny^KBtfci, H"K 115, i6^Ri4 
«B»lc«:rai:«F#SrftL-CHW*«l»r6. 4, 6, 
9, lOlla^^ 5, 1 1 ttv/JJ Tjv YyVi/- 
7, 12fiCPU, 7 1, 7 2tt7 Kl^RJE*^ 

[0 0 0 9] m»ltt, fl^-^^LTl 

* 4 fi > !J T)V Y y> y-s< 5 IcJKJKSft, > !J 7 71/ h 

5 hlcpu wars&isr) 7icg^^ 
^e^zL-/U6 4<ac PU 7 £0>ffl<7)i£gff &*J1S6I£1- 

[0 0 10] CPU7fi, tfc, '>!)7/^7y^ 
5£^LT = ***6l;:£jRSft, =***6I*, gft 
— TVufctfLT 2^@(7)^> J n.~/U6 5<0=i*** 9 
iC&mZtiZo 3^^^9tti/yT;Uh7y^ll 

Kgassti* ->yr/uh7>">-^i ntcpui 

181^^-/1/6 4<OCPU7{Cj; *)tpB£tiX2 
aiOTv?a-^6 5<DCPU 1 2 <!:tf)P*l](7)i£gff 
^(C-r^ 0 2^1^^-/1/6 503*** 1 0tt& 

[0011] ±mL1Z£5\^ &%Li3<D*i/zL-;Ui;T 



4 

OT, 06 (a) <D'<Xt£gikWI&\Z. 

3/^) 4^7 Kl^R^ffl*^ 7 1 , 7 2, &6 
IMl, >^:"<£:Rtt"C, rtl£CPU7, CPU8C 
^i"5 0 **h*»i*5J:tf*>^L-7i/ (l) 6 4, 
io *v^-/U (2) 6 5- ^f>f^fx^yilt 
5»fc. f^H#^T Ku^RJfc*-* yf7 1, 7 2^ 

[0 0 12] LrfnU iiiU:^-K^7W47KU 

*R^-eii, *fnc^ i/zL—ji><D— &-£ic<@&J(c7 K 
w^iRSi-aw-e, f^«#w*a**#^tv^5WiB 

[0 0 13] 

v««Sixfc**©«»lc:, 7 Ku*fc**fcRJW'* 
W y»««»(07 K ix*R5fcfrfe*«fc1-3 w 
y$tJtif:^fAW7 KU^R3fe©««tt«r*i-r 

r Ku^Rt*ifetrll*+6ri«raWi:i-St«)"C* 

30 5 0 

[0 0 14] 

^fx^8«j)oT, WRw**^e>rKu 

Ri, g«Slxfc«HEr Ku^f'-^JcjSCTi*©* 
Wcr Ku^tRS+S^R!:, (WEi#©«H©7K 

i^oci:TRR©««fci*i-*fflE7 K^f-^^ 

40 ffrti-S^Rt, ffr5fc£ftfcmJlE7 Ku^f*-**ftS 
ftfcT K^K^vy KfcfflERRroMlcSftTS 

tt£titf:7 Ku^R£3^>K«r*«U Slt^n/imj 
1ST KL^^x-*^i:Ta#0«8SSicr Ku-*£R£ 
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[0015] *B9J0>r>f i^-f-*^ y*tt««lc*3^ 
§*cDfiijE7 K^«ciSi:T*»7 K^f-^^Mt 

fcRj^T«*t*ia*a»a»KBflri-5**i, flu 

8fc*»«>7Ku^K^*i6l-*5V^Ttt % ftiES 

*w^(o«aicfljE««ds«tt$nrv^v^t*tt 
mtr, 8JEe#w«s<o«fE7 Ku^ics;i:rft»7 

K^r-^lttU (fJ***tfcll«E»l»7 Kl"*r 
-#*ftSlifcBl^T«*fcl»Eltta©Wlc5Sft+ 

sttti^ «rE«a©*»d^WE»*»T*#feS 
fS ufctfrfc, «rE»^7«#t«rE«ta©««^ig 

[0 0 16] 

[^pjo^ifico^fil] Bin, «p^f^^fx>{ 
vSaKWS. 8*1* *«)7Ku^RS*ifeo*lB©- 

PU 7, 1 2»C«RSJlS. 

[0 0 17] h«»i^*yfcM*tt^-K«ft 

3- • • 0)H*UC^>*!J tcEftSttfcT'n^TAjC 

lg|OTv^a-/U2(07KU^, y*yi3(C2ag 
w^a— yu3<D7 Kw* • • • *5*tt€ti*#*4x 

^"IS^^EEPROM (Electrically Erasable Prog 
ramraable Read Only Memory) 5 ft^J$5H±^ * 
y, *?6Tv<5'^7y7 p Six5CMOSORAM®tffl 
V^ 0 CPU7, 1 2^7 P n^7^^ < toT^S^^tT 
1"Sfc«>U:, CPU7, 1 2fCttH*Sr 4 t»Ufc^RA 
M#gM*$ftT^* e UfcjftSoT, rcoRAM^-^co 
E««ttl-7 Ku^Sr(S#UTt>«tv\ fc£U 



(4) 

[0 0 18] W:, #*y»-/HcB#«>7 K^^*R 
Si-5*ife©JSia*rRW+6. **Mttl**J:tfia 

^^-y/ur*r>r >mmtz> 0 i 

^f>iaB© : e^3.-/W2»C#L, 7KU*T~* fA 
Dlj OM»Sttfc7 Ku^R3t3^^K«:a«+5, 
li@OT^a-^2WCPU7ll £<f LfcT Kl'* 
TAD1J fC^i:Tg#<7)*v? J .-;Mc7 
io £Ki£U ^*9 8^Eft1-5c CPU 7 ft, £ 

wv?a - /ura -ea 5 » * e> Hfc 7 k u ^ izmm 

fcLfc#oT % §#OT^a-;W7Kl/^l:jfi:T, 
T K^lcJ6i:fc7 K^f-^ TAD 2 J frfftjtU 

:(D7K^r^ tad 2 j ^f+*ttfc7 Ki/^R£ 

*s, ±aufc7 Ku^OR3E*IiJlcLfc3ftSoT«iaS:fT 

[00 19] 2ag<7)*v J a.-yU3^^V^T, CPU1 
20 2(1, l»R0>iaB©*^— /U2j&»5>7 Ku^f-^ 

TAD 2 J (DM-JDStlfc7 K^RSa^V KSrSft-T 
5 0 iai©CPU7tl^«i:, SfSS*ifc7 K^f 
— * tad 2 j dsura^^a-^cr 
Wtfe1-z>o cpui2ii ^T^^^-^mi-e 
K9**e>tifc7 Ku^<7)»^aB'j»-ufci& s oT, 

0)*v^-/KD7 KU^IOSCT, 8fi(0*^a-yH: 
*N"<57 Ku*«rftj£U w<7>7 Ku^Jcj6Cfc7 

TAD3J SrffrSU 7K^f-^ TAD 
3 J tf>fl-ftl£*ifc7 K^R£3^y Sfi(0 3a 

[0020] hisi^biai^^ 

a^2, 281^^-/1^3 • • •CSIT7KI/ 
6>fc* m»ii:tBtW7 K^^rf^lt 

<o [0 0 2 1 ] ±J6Lfc7KU^«)R«afflH:, 

$?»-/i^*jx«xfcB*G>7 K^tRSf a»BJ-c 

iaS^-=ev ? J .-yU2(C7 K^Sf 1 SrR^L, 2S 
B(0*v?a-/u3ictt, 7Ki/^*ft>fy^!l>yh 
$itT 2iU 3 , 4, 5 • . . kWtfci-Zo 

so [0 0 2 2] ±aLfcRW-ett, 7 KU^^R^afliJ^ 
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<D*iSa-fr<D7 Kl^KUStfcT Ki^x-^&RR 

R©*5^-A4B-CR O fcitohtitir K u^Rj^afUJK 

[0 0 2 3] 0 2(1, mi^Lfc&*v^-/Mc@^ 

a*RW1-*fcarc7n-f-*-h^*>3. i3li, in 

1 lc^Lfc£^v^-/M<i@^7 KU^S:R^-J-5B 

-^-hTfcSo H4tt, HUc^Lfc** h«Si: 
^^a-HlT'TK^7-^> 7 K^^Tf 
-^S:ii6Smi-Stttl6S:R9Br5fc«)^s/^5ry^H-e 
H2 4^Ug4Sr#flBU fre^a-zufcH*© 
7 Ku^*R3g+5*tt«:Jl*ttlcRWi-6 0 rrcAtt 
TK^^M^t, 7KU^*R3fe*iX 

[0024] |2©S21 MfcV^Tti:, HjtSI 1 <D 
ft*>B*IBDo SrRJEU S 2 2 K«yi«:ii«>S. w<DD 

«&£as*m, ^BITj , 0#fHJT 2 &#*LTR££ 
ti5o S 2 2K*3^Tli, 7 K l^RJta-^V Kt 7 K 
U^T-^AD 1 Sr&ft U S 2 3[c&3l£iltf>5 0 S 

2 3^S3^Tf±R^TfS^SrSff Lfc*>5a>«:W£ 
U Sfttft^i§JcH[S2 4«J:«ia*ril», SffLfc 
££Miis 2 5(c#yi£ittf)<5o ::*e, R£5S7{f-s§- 

#U 7KU-^^R3t^Ttfcr^5r^i-{i#-Cfe 
19, M©^^a-/W7 KU^#^lCjCCfc7 Kl'* 

[0 0 2 5] S 2 4 fc*JI,*Ttt, S 2 1 T*»3t*tl 

^v^m^s 2 3ic^s^ml, mmistzt ^icfis 

V>TD 0 fc-feyhU S 2 4j&>f>S 2 3<D»0igLA— 



8 

fidW>f ^^|cftofci:#S:*f]^1-lxfiJ:t\ S 2 6fc 

«?£ft*>ofc<0"C\ 7 KU*R£#5fc#Lfcwi£fe 

[0 0 2 6] S2 5lC^PTIi, R^Tfi^ 

ATR g (O * is * - ) i> T* £j* $ titz t> <D ?5 ffl S 1" 5 r t 

£7ff^ TOK4J #3tt3iT,S. fl^BMBDo 11, * 

[0 0 2 7] H3lC*5^Ttt* lil^i;a-;U2l: 
o^TR9Jf te^v^-zMB*^, litflS]« 

h«»l*»6fi«U S3 2lc»a*ril»a. tto*^ 

> KtJilf^-^tStW+Si-CS 3 lfciifSoT^ 

[0 0 2 8] S 3 2^*3V^TttgffiUfc=a-r>K*Sr K 

K"C&V*i £f£(iS 3 3fcfta«rill»* 7KU-*R£=' 
K-C*>6fc*lCttS 3 4(C«ia^itftSo S3 3C 
fc^tl^^^yK^it/r-^^l^fT^ S34 
Kfc^Ttt, Stit LtcT Hl/^^AD 1 MJfcCTg 
#©T KW^S^-SrRSLy*?) 8»cft#-*-5 0 S3 5 

fcT K^f-^AD2^rMU S 3 6(^Q.a«rit« 
6 0 S 3 6tCioV>-Cli, ^fWHDi ^LTS3 7 

^^d 0 xQb* ^mr x +t 2 *r»t«v^imaR»t" 

[0029] S3 7tc^ot^"Cli, &@L<r>2WL%<n*i'x. 
-yu3-7 K^afavy K*5«tt;3Bffc&7 K^^r 
-*AD2£i£{fU S 3 8(C^a^iii65 0 4 
40 LfcBSPflTi tt, S3 2l:«t!5 7Kl/^a-7yK*i 
i^x-^^Sff^^mLfc^t^b, S3 7^CioV^T 
7 Ki/^RS=vy K*3J:V7 K^f-^^(ft^ 

2a@^v?^-/U3^bR^Tfi^S:S:ftL/c^S : 
MWU S«Lfct*»cBS4 lKi«a«:il», s 

[0 0 3 0] S 3 9K:fcV*-Ctt, S 3 6 {C*3V>TI£££ 
so S 4 0(C#L3l£iitf>£o S4 0^fc^TI±, 



#($2000-10902 (P2000-10902A) 



9 

LT, S4 l{cjaa«:jt*5o 

[0 0 3 1 ] S4 1 tdfcl^TIS, S 3 8ft>bEtt£«3 

jt^nttifcats, s4o*>6>»a*ai»6 

5o H4JC*Ufcl*IBT2 tt, S3 9i:fe^T1$Wffl 
Di 0>»8*:RHiLfci*d*e>S4 1K*5^-CR^7 

4fcSri-«k5fc, S 3 8lc*5V^TR^7®-9-S:S{t t 
fct#*»feS4 lfci3^T£«£;tifcRj££7«^*-t 
»44iifB1-**-e«)«FllBtw«)«p|BT2 fctt*J:5fc 

[0 0 3 2) I3 4fc:^Lfc0!l"eJi, *i/=L— J\s4<D'&®i 
^zt-yU4fctt^, f#^^D 4 £»i§U @^tf>*r 

*r-*<&{*£ixfcR;££7flH§- roK4j Srf^rtt 

t, l^ry^S4 1 traatft, *v^-/U4lC:fc 
K^SrR^I-SwtdS-CSS. 

[0 0 3 3] g#^7K^^^ g#(0^-v?3. 

^HlDi ^D 4 S:R^i-5 fl ^Ww 

«p*>«pwd 0 a»&B*iB (Ti +t 2 ) xsftsrgi< 0 * 

* h 1 t lai^s/a— ^2BB, *5«fct/\ *S?a-/V 

[0 0 34] ±JELfcRW-CI4 1 S 3 2ICJ: 9 7 
RSa^^KteiW^-^^SatrRUi-Sfc, *IWT 
1 gi&&, tetter K^SSa-^y Kfeitfr-^ 

mm-r «hr*>* - ua*« t g n » 

[0 0 3 5] #*^»-/HC*3VvCtt, J£R^£>18tt=i 

* ^ * L raiftS*«-&^Sft $ tit V > 6 



20 

^BtstfeSo wOBf*o»t)*nBrt^RSftTflr*# 

[0 0 3 6] ±JfeLfcRWt*tt, R**T«**r*^h 

*#dSftioT^5»&«iitt, R££7S**riKfrt*« 
Rtt*fc4<Tt>J:v\ R£ST«**r** hR 

tTotti^c ffJxtf, 7 Ki/^RSa^v K*5J:tf7 

T KU*#-»fc:£&fc7 Ku*7~*wtt3ixfcR^ 
T«#***LT, BRI"*** MIRl, fcS^fi, 
* * h «» 1 MMm-t Z m8t<D*i? a -/McigflM" 5 
«t?l;U -/Hi, HIS it ttS#«- 

ffiS1"5^Rco^> ; ^^u^^S{lL^^7if^^ 

[0 0 3 7] ±JfiLfcRW-Ctt, CPUlci^^p^y 
^Mt'7K^=SrtmJ:5(af:^ :W7Ki^ 
^RSS:^^ K^7D^> 7 n'ffln:HT^ 
5 0 :^i§"Ct, 7K^M^>fs/f J $ > v ; ir>' 
/<«r«»fc*i', (PR###*^a-yMc»LR*K:R 
^HSr1-5^Btt<CP e ±JELfc7Ki/^RS*S 

*!»»biS«+S*«^TA«>T K^RSi:ffiv^i 
[0 0 3 8] 

p^ic^nn, ffit^7K^atfflw>(^^ 

w<ftif«)^- K«4RS«fPf:fifbT^^ v^-f-x 
-fy«R*ixfc«»fc#U TKi/^«ra«iWlcR3et 

(D K p > ^7 n ^7 y u feffl p°p © £ ft £ 8 b t r t T*^ -5 fc 
^^(c, fPR*-J:STK^«)R*Bav**:4<+r 
t#^t*tv^5»*#*5. «**>RRi*fc7 f 'f 
^x-f >«R-r5*lcR6-f, ttffltJc«aSS:X»Lfc 
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[0 0 3 9] *fc, R3t^T«#S:iSflM-SJ:5l-i-ix 
[BBottW&Kn] 

[0 2] 01ic^Lfc&*^~/Mc@#<D7 Ku*£ 

[S3] 0ll;:*Lfc&*e^-/M;:B*P07 Ki^^Sr 
RS+a»©*^a-^«O^D^7A*!ta«rRW1-6 

[04] Bll:*Lfc*^ h«»t**^-^BB"Cr 



(7) 

[0 5] /U8:fflV^fc*»S/^^A«) 

RWH-e*>5. 

me] bm%t*i?*-ji't<nftz.mimm<Dm 
[0 7] t^s*-*** v^tcjotts-t^^-^y 

to 1 XXbmW. 2 lg@^v?a-/K 3 2^1 
tf>*v^-/K 4, 6, 9, 10 5, 11 

'>!)7^h7>^-A 7, 12 CPU, 7 1, 7 
2 7 Kl"*Rje*>f 5 1, 5 3-5 5 

5 1 a~5 1 e, 53a — 55a Stt^v^ — 
>K 5 2 J&&4r-7> 



II] 



[02] 



XJ-vr 



CN1 



CN2 



CPU 



3. ZSBCtvi-^ 



CN1 



9 



r12 



CN2 I 



CPU 




S25 



[06] 









1 




2 



(a) 







1 


2 



63 



64^ /u| I ^-Pj.— iU I ..... tyi- 



(b) 
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(8) 



[H3: 



[04] 



__I_S31 
/ 3-7>Kfc*tX 7 




334 



7Ku**%«&5g-*-* 



S3S 



7KU*7 : -*£ 



I 



336 



I 



1 S37 



r 




x 



a*7KU*T-*tfft£;fc*: 



[05] 




1l 



&0 



[0 7] 



64:1 (0=Evi— /V 



CN1 



CN2 







'1 
CPU 















CN1 



-9 



, *>'JTJlr 



12^ 
"J CPU 



(a) 



